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<+ Ap dung cho phan tich mach :

Steps in applying the Laplace transform:

. Transform the circuit from the time domain to the s domain.

. Solve the circuit using nodal analysis, mesh analysis, source

transformation, superposition, or any circuit analysis technique
with which we are familiar.

. Take the inverse transform of the solution and thus obtain the
solution 1n the time domain.
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4.3.2 Bié&n doi Laplace va tinh chat

< Bi&n d6i Laplace: < Bi&€n d6i ngugc Laplace:

otjw

F(s)= ]? fedt f(@) =—}—. F(s)e'ds = £'{F(s)}
RN 2 o
| N

anh Laplace ham goc

(o : s6 thuc tuy y dé dém)

< X4c dinh F(s) = dung bang tra goc — anh + t/c bddi Laplace .

< X4c dinh f(t) = dung dinh 1y Heaviside + bang tra géc —
anh + tinh chat ctia bién doi Laplace .
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% Cac ham co ban & anh Laplace

= Ham don vi 1(t) :
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i % Cac ham co ban & anh Laplace

= Ham xung Dirac 6(t) : dao ham cua ham 1(t) .

O khi:t#0
o(t) =

o0

S khit=0

= Ham tré Dirac 8(t-t,) :

o(t—t,) =+

(0<>khi:t #t,

0>khi it =1,
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i < Bang tinh chat cua bién déi Laplace
1. £{f(t).1(t)} = £{f(t)} 6. E{f(t-t,).1(t-t,)} = F(s).e-st0

2. E{f(t) £f,()}=Fi(s)+ 7. gfdf(t)/dt} = sF(s)- f(0)
F,(s)

« . F(s)
3. £{k.f(t)} = k.F(s) 8. £{£f Oty ==
4. £{e?f(t)} = F(s+a) 9. lim (1) = f(07) = lim[s.F(s)]
dF(s) | |
5. E(tfO) = — = 10. 1im £(¢) = £(20) = linr{s.F(5)]
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4.3.3 To4n tif héa cac phan tif mach

< Dung bi€n d6i Laplace 1én phuong trinh mé ta cho cac
phan ti mach trong mién thdi gian :

=> Ta c6 mé hinh phan t¥ mach trong mién
Laplace (mién s) .

=> Duyng dugc s¢ do tuong duong ctia phan tui
mach trong mién s.
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i 1. Phan ti dién tré :

Resistor
i) I(s)
- ¢ o—

L u(t) Sk ( U(s) Sk

it .|'I i
Tt Nt

ut)=Ri(f) = U(s)=RI(s)
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* 2.  Phan t dién cAm : iductor Models

_ fl[lr] |
C? ) u(t) = Lg () = U(s)=L(sl(s)—i(0))

u(t) I
L/ i(0) l (sL= cam khdng todn ti)

O l l

_ I(s) _ I(5)

. . .

U(s) S Us) st § ECD
Li(0) L 5O

U(s)=sLI(s)—Li(0) I(s) = Us)  i(Y)

sl S
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i 3. Phan tif dién dung : capacitor: Models

i(r)

. u(h) = j i(x)dx +u(0)

0

]Iﬁ}

(s) E
u(ﬂ}

u(0
U(s)=—=1(s)+ 22
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i 4. Phé‘in tl‘i' h6 cﬁm + Mutual Inductance

&
+0

di di
() =L, d—;(t) +Md—;(t)

di di
v () =M —L(t)+ L, —2(t
2 (%) dt() 2dt()

ol

L,i (0) + Miy(0)  Lois(0) + Miy(0)

Ii(s) Ms L(s) U,(s)=sL! (s)—Li (0)

| +sMI, (s)— M, (0)
T ) =M~ MO
0 0 +sL,1,(s)—L,i,(0)

(sM= cam khdng hé cam todn tic)
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i 5. Phan ti nguon :

<+ Chi thay thé& bing anh Laplace tuong @ng .
a) Independent sources
es(t) —  Eg(s)
() = J5(s)
b) Dependent sources
ep () =k,i.(t) — Ey(s)=k,I.(s)
() =kuc(t) — J,(8)=k;Uc(s)
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i 4.3.4 Cac luiat mach dang toan tu

a) Luat Ohm dang toan tu :

< Phat bi€u: o
+ I(s
Us)=Z(8).I(s) | | I(s)=Y(s).-U(s) UGs) ) z(s)
- Y(s)
O

1 { Z(s) : tré khang , tong trd toan td (Q)

Y(s) : din nap , tong din toan t& (S) (©))
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i < DPic diém cua Z(s) & Y(s) :

Z(s) va Y(s) déu tuan theo cac phép bién ddi tueng ducng
nhu dién tré va dién dan.

“*Vidu : X4c dinh tré khang todn tu tueng duong :

2
EHE?; 3 Z.=0,5s+ 0’5‘;
| 1 jp N —
£2 L o s 0.5
h & b o—I 2
=) /=0,355+——
s+1
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b) Luit Kirchhoff dang toan tu:

* Luat KCL : Zi]k(s) =0

node

(Xét ddu nhu mach dién tré)
Luat KVL: D U, (s)=0

loop

= Do cac luat Ohm va Kirchhoff vi€t cho mach todn tif ciing
tuong tu viét cho mach phic nén ta cé thé ap dung cac phudng
phap phan tich mach xdc 1ap da hoc cho s¢ do toan ti khi tim
anh Laplace bat ky.
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o A/ Ao
i 4.3.5 Bién doi ngugc Laplace
< Riit gon anh Laplace Y(s) vé phan thic hitu ti téi gian:

B(s) b,s"+b, s" +..+bs+b,

A(s) as"+a, s" +..+as+a,

Y(s)=

> Phudng trinh A(s) = 0 van goi 1a PTDT.

*» Ta c6 cac truong hgp :

ECA cchédn2-Ltaplace Method 17


http://cuuduongthancong.com

i 1. PTDT c6 nghiém thuyc, don:

% Cacnghiém: s;:i=1-+n.

1

Y=Y K1)

% V@i cac hé so : K. =1lim B(s) (s—s,)
55, A(S)
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2. PTDT co nghiém boi

\/

% Cacnghiém : s; bjir ,s....,S,.

B(s) _ Kn K12 . k. — + By 4B
1 d"7" | B(s)
v T do: K,, = =)
l’Ong 0 Lk (]/ — k)' dSr_k |:A(S) (S Sl) :| s=sy;k=1+r

«<» Khi tim ham goc¢ ta dung cong thic :

1 1 R T
L {(S—Sl)r}_(l”—l)!t e’ .1(¢t)
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3. PTDT co6 nghiém phuc :

\/

‘0’ Céc nghiém : S1’2 -_-- (X + jB 9 SZ 9 cce 9 Sn °

N

( B .
y(t) =2 Re- '(Sl) e’ b+ Z K e
\A (s,) ] =3

< Luu ¥ : Cac hé sé K. trong phan 2. va 3. xac dinh nhu cho
nghiém thuc , don trong phan 1. .
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4.

4.3.6 Ap dung cho bai toan qua do:

Xac dinh u(0°) va i (0°).

X4y dung so dd toan ti cho mach tai t > 0 .Chd ¥ xdc dinh
anh Laplace ctia tic dong va cia tin hiéu can tim.

Ap dung cac phuong phap phan tich mach dé xiac dinh anh
Laplace Y(s) ctia tin hiéu can tim.

< (P2 bdtd; P2 dong nhanh; P2 thé& niit; P2 dong mac luéi ...

Bién d6i ngugc Laplace tim y(t) tir Y(s).
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